Introduction 36 37
Collision events between oceanic island arcs and passive continental margins 38 are an integral part of the Wilson cycle and often precede continent-continent 39 collision events. The process of arc accretion is an essential stage in the building and 40 maintenance of continental crustal volumes because geochemical evidence indicates 41 that most crust is formed in subduction settings (Rudnick, 1995) but that 40% of the 42 total output is in oceanic arcs that need to be accreted to the continents if it is to be 43 preserved (Clift et al., 2008) . As well as accreting crust the collisional orogeny 44 provides a method by which crust may be lost back to the upper mantle because 45 erosion of sediment from the mountains delivers material to subduction trenches and 46 can result in significant crustal loss (von Huene and Scholl, 1991) . 47 The patterns of erosion are dependent on the nature of strain accommodation 48 between the arc and the colliding passive margin. Collision of the Indian passive 49 margin with the active margin of Asia in the Eocene seems to have largely driven 50 uplift and erosion of the arc margin (Aitchison et al., 2002; Wu et al., 2007) . In 51 contrast, collision between the Luzon Arc and the Chinese passive margin in Taiwan  52 has generated a thrust stack dominated by imbricated passive margin metasedimentary 53 rocks (Suppe, 1981) . The accreting arc is exposed as the topographically modest 54
Coast Ranges in the east of the island, which contribute only a fraction of the total 55 modern sediment flux (Dadson et al., 2003) . Moreover, provenance analysis of the 56 early syn-collisional sedimentary rocks indicates that these too are largely derived 57 from the reworked passive margin (Dorsey, 1992) . 58
Although the process of arc-continent collision has long been recognized in 59 modern and Neogene oceans (e.g. in Taiwan (Suppe, 1984) , in New Caledonia 60 (Aitchison et al., 1995) and Kamchatka (Konstantinovskaia, 2001) ), the identification 61 of such processes in the ancient record is less well documented. Good examples are 62 known from the Urals (Brown et al., 2006) , but here we focus on the classic example 63 of Connemara in the western Irish Caledonides and the sedimentary record of the 64 collision, as preserved in the South Mayo Trough (Fig. 1) . In this study we apply the 65 U-Pb dating method to detrital zircon grains extracted from sandstones and 66 conglomerates exposed in the South Mayo Trough to assess the evolving sources of 67 sediment during and after this collisional event. We test the existing models for 68 sediment derivation and settle the debate concerning the relative contributions of the 69 colliding arc and the deformed Laurentian margin to the overall erosion budget. 70 (Archer, 1977) (Fig. 3) . The Rosroe 105
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Regional Setting
Formation was interpreted originally to represent the deposits of large submarine fan 106 deltas eroding a volcanic and plutonic arc source south of the modern outcrop 107 (Archer, 1977; Archer, 1984 Pb ratio for grains older than 1000 Ma. Common Pb was determined by the 167 208 Pb method assuming a common Pb composition from the age-dependent Pb model 168 of Cumming and Richards (1975) . Data were processed using Isoplot™ (Ludwig, 169 2003 The results of our analysis are given in Table 1 and are graphically displayed 177 as probability density plots in Supergroup rocks (Fig. 5) . The situation in western Ireland is potentially more 222 complex than for many such suture zone basins because the South Mayo Trough is 223 bordered both north and south by fragments of Laurentian crust (Fig. 1) . 224
The Supergroup) is identified (Daly, 1996) . However, erosion has likely removed 245 significant volumes of younger Argyll Group that would have covered the present 246 exposure, although no Southern Highland Group is known from the structurally 247 highest units under the Achillbeg Fault (Fig. 1) . 248
The presence of pre-2.0 Ga grains in all three formations demonstrates that a 249 purely Grampian Group or Moine/Annagh source is unlikely, as these ages are very 250 rare in those units (Cawood et Grenville in the Grampian foreland is hard, although potentially transport is only 100-291 150 km across strike. This is because sediment flux from these sources would have to 292 cross the core of the Grampian orogeny. However, this is not impossible, because 293 major rivers are known to cut across active mountains, e.g. , the Sutlej River and 294
Himalaya, yet these are not common features and are not known from modern arc-295 continent collisional orogens. 296
Igneous sources with the characteristic 900-1300 Ma ages are known from the 297 Gardar Province of southern Greenland (Blaxland et al., 1978) , although Grenville 298 age sources from East Greenland are generally too old to make good matches for the 299 grains seen in South Mayo (Kalsbeek et al., 2000) . The texturally immature and 300 coarse-grained nature of the sediment argues against erosion from far distant sources, 301 while the palaeo-flow direction from the ENE makes erosion from the classic North 302
American Grenville exposures impossible (Fig. 1) (Hoffman, 1989; Rivers, 1997) 
